
>. 4344 ma4 
NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

MSC INTERNAL NOTE NO. 69 -FM-253  
,' - 

APOLLO LUNAR TRACKING 

COVERAGE FOR 1970 

( T h i s  i n t e r n a l  n o t e  s u p e r s e d e s  M S C  I N  6 9 - F M - 2 3 8  

d a t e d  S e p t e m b e r  10, 1969) 

L u n a r  M i s s i o n  A n a l y s i s  B r a n c h  

M I S S I O N  P L A N N I N G  A N D  A N A L Y S I S  D I V I S I O N  

X-69974) APO 
FbR 1970 ( N A S  

M 

LLO 
a) 

A N N  

L U N A R  
56 p 

ED SPA 
H O U S  

TRACKING 

CECRAFT C E N  
TON.TEXAS 

G74-7 19 

TER 

b 5  

. . .  . . . .  ... .... . . .  . . . .  . . . .  
Uoclas 

0 0 / 9 9  16737 



J 

MSC INTERNAL NOTE NO. 69-FM-253 

PROJECT APOLLO 

APOLLOLUNARTRACKlNGCOVERAGEFORl970  

By Edward M.  Jiongo 
Lunar Mission Analysis Branch 

September 24, 1969 

MISSION PLANNING AND ANALYSIS DIVISION 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MANNEDSPACECRAFT CENTER 

HOUSTON , T E X A S  

Approved: H-iJLdY L3-p 
Ronald L .  Berrv. Chief /’ _ .  
Luna: P4ission Analysls Braiirh 

Approved: 
JohnR. Maver, Chief - -  
MissUn Planning and Analysis Division 



FIGURES 

Page Figure 

1 

2 

Lunar t r ack ing  coverage for Apollo launch 
days in January 

January 10 ,  1970 . . . . . . . . . . . . . . . . .  
January 11, 1970 . . . . . . . . . . . . . . . . .  
January 12, 1970 . . . . . . . . . . . . . . . . .  
January 13, 1970 . . . . . . . . . . . . . . . . .  
January 14, 1970 . . . . . . . . . . . . . . . . .  
January 15, 1970 . . . . . . . . . . . . . . . . .  
January 16, 1970 . . . . . . . . . . . . . . . . .  
January 1 7 ,  1970 . . . . . . . . . . . . . . . . .  
January 19, 1970 . . . . . . . . . . . . . . . . .  
January 20, 1970 . . . . . . . . . . . . . . . . .  
January 21, 1970 . . . . . . . . . . . . . . . . .  
January 22, 1970 . . . . . . . . . . . . . . . . .  
January 23, 1970 . . . . . . . . . . . . . . . . .  
January 24, 1970 . . . . . . . . . . . . . . . . .  
January 25, 1970 . . . . . . . . . . . . . . . . .  

January 18, 1970 . . . . . . . . . . . . . . . . .  

Lunar t r ack ing  coverage for Apollo launch 
days i n  February 

3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 

February 9 ,  1970 . . . . . . . . . . . . . . . . .  7 
February 1 0 ,  1970 . . . . . . . . . . . . . . . .  7 
February 11, 1970 . . . . . . . . . . . . . . . .  7 
February 12, 1970 . . . . . . . . . . . . . . . .  7 

8 February 13, 1970 . . . . . . . . . . . . . . . .  
8 February 1 4 ,  1970 . . . . . . . . . . . . . . . .  
8 February 1 5 ,  1970 . . . . . . . . . . . . . . . .  
8 February 1 6 ,  1970 . . . . . . . . . . . . . . . .  

February 1 7 ,  1970 . . . . . . . . . . . . . . . .  9 
February 18, 1970 . . . . . . . . . . . . . . . .  9 
February 19 ,  1970 . . . . . . . . . . . . . . . .  9 
February 20, 1970 . . . . . . . . . . . . . . . .  9 
February 21, 1970 . . . . . . . . . . . . . . . . .  10 
February 22, 1970 . . . . . . . . . . . . . . . .  
February 23,  1970 . . . . . . . . . . . . . . . .  10 
February 24, 1970 . . . . . . . . . . . . . . . .  10 

i n  
A" 

iii 



Figure Page 

3 Lunar t racking  coverage f o r  Apollo launch days 
i n  March 

March 11, 1970 . . . . . . . . . . . . . . . . . .  11 
March 1 2 ,  1970 . . . . . . . . . . . . . . . . . .  11 
M a r c h 1 3 , 1 9 7 0 .  . . . . . . . . . . . . . . . . .  11 
March 1 4 ,  1970 . . . . . . . . . . . . . . . . . .  11 
March 1 5 ,  1970 . . . . . . . . . . . . . . . . . .  1 2  
March 1 6 ,  1970 . . . . . . . . . . . . . . . . . .  1 2  
March 1 7 ,  1970 . . . . . . . . . . . . . . . . . .  12 
March 18, 1970 . . . . . . . . . . . . . . . . . .  1 2  

March 20, 1970 . . . . . . . . . . . . . . . . . .  1 3  

March 23, 1970 . . . . . . . . . . . . . . . . . .  14 
March 24, 1970 . . . . . . . . . . . . . . . . . .  1 4  
March 25, 1970 . . . . . . . . . . . . . . . . . .  14 
March 26, 1970 . . . . . . . . . . . . . . . . . .  1 4  

March 19,  1970 . . . . . . . . . . . . . . . . . .  1 3  

March 21, 1970 . . . . . . . . . . . . . . . . . .  13 
March 22, 1970 . . . . . . . . . . . . . . . . . .  1 3  

4 Lunar t racking  coverage f o r  Apollo launch days 
i n  A p r i l  

A p r i l  9 ,  1970 . . . . . . . . . . . . . . . . . .  1 5  

A p r i l  1 2 ,  1970 . . . . . . . . . . . . . . . . . .  1 5  
A p r i l 1 3 ,  1970 . . . . . . . . . . . . . . . . . .  16  
A p r i l  1 4 ,  1970 . . . . . . . . . . . . . . . . . .  1 6  
A p r i l l 5 , 1 9 7 0  . . . . . . . . . . . . . . . . . .  16  
A p r i l  1 6 ,  19-70 . . . . . . . . . . . . . . . . . .  1 6  

A p r i l 1 8 ,  1970 . . . . . . . . . . . . . . . . . .  17 

A p r i l  20, 1970 . . . . . . . . . . . . . . . . . .  17 
A p r i l  21 ,  1970 . . . . . . . . . . . . . . . . . .  18 
A p r i l  22, 1970 . . . . . . . . . . . . . . . . . .  18 
A p r i l 2 3 , 1 9 7 0 .  . . . . . . . . . . . . . . . . .  18 
A p r i l  24 ,  1970 . . . . . . .  : . . . . . . . . . .  18 

A p r i l  10 ,  1970 . . . . . . . . . . . . . . . . . .  1 5  
A p r i l l l ,  1970 . . . . . . . . . . . . . . . . . .  1 5  

A p r i l  17, 1970 . . . . . . . . . . . . . . . . . .  17 

A p r i l 1 9 , 1 9 7 0 .  . . . . . . . . . . . . . . . . .  17 

5 Lunar t racking coverage f o r  Apollo launch days 
i n  May 

( a )  May 9 ,  1970 . . . . . . . . . . . . . . . . . . .  19 
(b) May 1 0 ,  1970 . . . . . . . . . . . . . . . . . . .  19 

i v  



Figure Page 

May 11, 1970 . . . . . . . . . . . . . . . . . . .  19 
May 12, 1970 . . . . . . . . . . . . . . . . . . .  19 
May 13,1970 20 
May 14,1970 . . . . . . . . . . . . . . . . . . .  20 
May l5,1970 20 
May 16,1970 . . . . . . . . . . . . . . . . . . .  20 
May l7,1970. 21 
May 18,1970 21 
May 19,1970 21 
May 20,1970. . . . . . . . . . . . . . . . . . .  21 
May 21,1970. . . . . . . . . . . . . . . . . . .  22 
May 22, 1970 . . . . . . . . . . . . . . . . . . .  22 
May 23,1970. . . . . . . . . . . . . . . . . . .  22 
May 24,1970. 22 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
6 Lunar  t r ack ing  coverage for Apollo launch days 

i n  June 

June 7, 1970 . 
June 8, 1970 . 
June 9, 1970 . 
June 10, 1970 
June 11, 1970 
June 12, 1970 
June 13, 1970 
June 14, 1970 
June 1 5 ,  1970 
June 16, 1970 
June 17 ,  1970 
June 18, 1970 
June 19, 1970 
June 20, 1970 
June 21, 1970 
June 22, 1970 

. . . . . . . . . . . . . . . . . .  23 . . . . . . . . . . . . . . . . . .  23 

. . . . . . . . . . . . . . . . . .  23 . . . . . . . . . . . . . . . . . .  23 . . . . . . . . . . . . . . . . . . .  24 

. . . . . . . . . . . . . . . . . .  24 . . . . . . . . . . . . . . . . . .  24 . . . . . . . . . . . . . . . . . .  24 

. . . . . . . . . . . . . . . . . .  25 . . . . . . . . . . . . . . . . . .  25 . . . . . . . . . . . . . . . . . .  25 . . . . . . . . . . . . . . . . . .  25 . . . . . . . . . . . . . . . . . .  26 . . . . . . . . . . . . . . . . . .  26 . . . . . . . . . . . . . . . . . .  26 . . . . . . . . . . . . . . . . . .  26 

7 Lunar t r ack ing  coverage f o r  Apollo launch days 
i n  J u l y  

(a) J u l y  7 ,  1970 . . . . . . . . . . . . . . . . . . .  27 
(b) J u l y  8, 1970 . . . . . . . . . . . . . . . . . . .  27 

( d )  J u l y  1 0 ,  1970 . . . . . . . . . . . . . . . . . .  27 
( e )  J u l y  11, 1970 . . . . . . . . . . . . . . . . . .  28 
(f) J u l y  12, 1970 . . . . . . . . . . . . . . . . . .  28 

( c )  J u l y  9 ,  1970 . . . . . . . . . . . . . . . . . . .  27 

V 



Figure Page 

(g) July13,1970 . . . . . . . . . . . . . . . . . .  
(h) July14,1970 . . . . . . . . . . . . . . . . . .  
(i) July15,1970 . . . . . . . . . . . . . . . . . .  
(j) July 16, 1970 . . . . . . . . . . . . . . . . . . .  
(k) July17,1970 . . . . . . . . . . . . . . . . . .  
(1) July18,1970 . . . . . . . . . . . . . . . . . .  
(m) July19,1970 . . . . . . . . . . . . . . . . . .  
(n) July 20,1970 . . . . . . . . . . . . . . . . . .  
( 0 )  July 21, 1970 . . . . . . . . . . . . . . . . . .  
(p) July 22, 1970 . . . . . . . . . . . . . . . . . .  

28 
28 
29 
29 
29 
29 
30 
30 
30 
30 

8 Lunar tracking coverage for Apollo launch days 
in August 

August 5, 1970 . 
August 6, 1970 . 
August 7, 1970 . 
August 8, 1970 . 
August 9, 1970 . 
August 10, 1970 
August 11, 1970 
August 12, 1970 
August 13, 1970 
August 14 , 1970 
August 15, 1970 
August 16, 1970 
August 17, 1970 
August 18, 1970 
August 19, 1970 
August 20, 1970 

. . . . . . . . . . . . . . . . .  31 . . . . . . . . . . . . . . . . .  31 

. . . . . . . . . . . . . . . . .  31 . . . . . . . . . . . . . . . . .  31 . . . . . . . . . . . . . . . . .  32 . . . . . . . . . . . . . . . . .  32 . . . . . . . . . . . . . . . . .  32 . . . . . . . . . . . . . . . . .  32 . . . . . . . . . . . . . . . . .  33 . . . . . . . . . . . . . . . . .  33 . . . . . . . . . . . . . . . . .  33 . . . . . . . . . . . . . . . . .  33 

. . . . . . . . . . . . . . . . .  34 . . . . . . . . . . . . . . . . .  34 . . . . . . . . . . . . . . . . .  34 

. . . . . . . . . . . . . . . . .  34 

9 Lunar tracking coverage for Apollo launch days 
in September 

(a) September 4, 1970 
(b) September 5, 1970 
(c) September 6, 1970 
(d) September 7, 1970 
(e) September 8, 1970 
(f) September 9 ,  1970 
(g) September 10, 1970 
(h) September 11, 1970 

. . . . . . . . . . . . . . . .  35 . . . . . . . . . . . . . . . .  35 

. . . . . . . . . . . . . . . .  35 . . . . . . . . . . . . . . . .  35 . . . . . . . . . . . . . . . .  36 

. . . . . . . . . . . . . . . .  36 

. . . . . . . . . . . . . . . .  36 

. . . . . . . . . . . . . . . .  36 

vi 



Figure Page 

11 

(i) September 12. 1970 . . . . . . . . . . . . . . . .  37 
( j  ) September 13 . 1970 . . . . . . . . . . . . . . . .  37 
( k )  September 14 .  1970 37 . . . . . . . . . . . . . . . .  
(1) September 1s. 1970 . . . . . . . . . . . . . . . .  37 
( m )  September 16. 1970 . . . . . . . . . . . . . . . .  38 
( n )  September 17. 1970 . . . . . . . . . . . . . . . .  38 
( 0 )  September 18. 1970 . . . . . . . . . . . . . . . .  38 
( p )  September 19. 1970 . . . . . . . . . . . . . . . .  38 

1 0  Lunar t racking  coverage f o r  A p l l o  launch days 
i n  October 

October 3. 1970 . . . . . . . . . . . . . . . . .  39 
October 4.  1970 . . . . . . . . . . . . . . . . .  39 
October 5. 1970 . . . . . . . . . . . . . . . . .  39 
October 6. 1970 . . . . . . . . . . . . . . . . .  39 
October 7. 1970 . . . . . . . . . . . . . . . . .  40 
October 8. 1970 . . . . . . . . . . . . . . . . .  40 
October 9. 1970 . . . . . . . . . . . . . . . . .  40 
October 10.  1970 . . . . . . . . . . . . . . . . .  40 
October 11. 1970 . . . . . . . . . . . . . . . . .  4 1  
October 12. 1970 . . . . . . . . . . . . . . . . .  4 1  
October 13. 1970 . . . . . . . . . . . . . . . . .  4 1  
October 1 4 .  1970 . . . . . . . . . . . . . . . . .  41 
October 15 .  1970 . . . . . . . . . . . . . . . . .  42 
October 16. 1970 . . . . . . . . . . . . . . . . .  42 
October 17. 1970 . . . . . . . . . . . . . . . . .  42 
October 18. 1970 . . . . . . . . . . . . . . . . .  42 

Lunar t racking  coverage for Apollo launch days 
i n  November 

November 2. 1970 . 
November 3. 1970 . 
November 4.  1970 . 
November 5. 1970 . 
November 6. 1970 . 
November 7. 1970 . 
November 8. 1970 . 
.... i%m=mhm ..... 9 .  1970 . 
November 10. 1970 
November 11. 1970 
November 1 2 .  1970 
November 13. 1970 

. . . . . . . . . . . . . . . .  43 . . . . . . . . . . . . . . . .  43 

. . . . . . . . . . . . . . . .  43 . . . . . . . . . . . . . . . .  43 

. . . . . . . . . . . . . . . .  44 . . . . . . . . . . . . . . . .  44 . . . . . . . . . . . . . . . .  44 . . . . . . . . . . . . . . . .  44 . . . . . . . . . . . . . . . .  4; 

. . . . . . . . . . . . . . . .  45 

. . . . . . . . . . . . . . . .  45 . . . . . . . . . . . . . . . .  45 

v i  i 



Figure Page 

(m) November 14. 1970 . . . . . . . . . . . . . . . .  46 
(n) November 15.  1970 . . . . . . . . . . . . . . . .  46 
( 0 )  November 16. 1970 . . . . . . . . . . . . . . . .  46 
( p )  November 17. 1970 . . . . . . . . . . . . . . . .  46 

12 Lunar tracking coverage for Apollo launch days 
in December 

December 1. 1970 . . . . . . . . . . . . . . . .  
December 2. 1970 . . . . . . . . . . . . . . . .  
December 3. 1970 . . . . . . . . . . . . . . . .  
December 4. 1970 . . . . . . . . . . . . . . . .  
December 5. 1970 . . . . . . . . . . . . . . . .  
December 6. 1970 . . . . . . . . . . . . . . . .  
December 7. 1970 . . . . . . . . . . . . . . . .  
December 8. 1970 . . . . . . . . . . . . . . . .  
December 9. 1970 . . . . . . . . . . . . . . . .  
December 10. 1970 . . . . . . . . . . . . . . . .  
December 11. 1970 . . . . . . . . . . . . . . . .  
December 12. 1970 . . . . . . . . . . . . . . . .  
December 13. 1970 . . . . . . . . . . . . . . . .  
December 14. 1970 . . . . . . . . . . . . . . . .  
December 1 5 .  1970 . . . . . . . . . . . . . . . .  
December 16. 1970 . . . . . . . . . . . . . . . .  

47 
47 
47 
47 
48 
48 
48 
48 
49 
49 
49 
49 
50 
50 
50 
50 

viii 



MOLL0 LUNAR TRACKING COVERAGE FOR 1970 

By Edward M. J iongo 

During a lunar mission,  c e r t a i n  s t a t i o n s  w i l l  be requi red  t o  provide 
t r ack ing  coverage a t  se l ec t ed  times; f o r  example, Goldstone w i l l  provide 
t r ack ing  coverage a t  powered descent i n i t i a t i o n .  Presented i n  t h i s  
document are f igures  t h a t  show t h e  Greenwich mean t i m e  o f  t h e  per iods when 
t h e  moon i s  v i s i b l e  t o  four  t racking  s i t e s :  
Spain; Goldstone , Cal i forn ia ;  and Canberra, Aus t ra l ia .  The da ta  presented 
i n  t h e  f igu res  of t h i s  revised document completely supersede t h e  da t a  
presented i n  t h e  o r i g i n a l  document (MSC I N  69-FM-238). 

Parks ,  Aus t ra l ia ;  Madrid, 

Data f o r  launch days f r o m  January t o  December 1970 a r e  presented 
i n  figures 1 through 1 2 .  
are shown which correspond t o  t h e  per iods when a luna r  mission would be 
flown i f  one w a s  scheduled f o r  t h a t  month. Thus, t h e  days f o r  which 
coverage i s  shown w e  not exac t ly  t h e  same from month t o  month. 

For each month, 16 days of t r ack ing  coverage 

Acquis i t ion and terminat ion of t h e  moon for t hese  s t a t i o n s  i s  6' 
minimum e leva t ion  with respect  t o  each t r ack ing  s i t e  except f o r  Parks 
which i s  30°. 
t h e  t r ack ing  per iod i s  much shor te r  than f o r  t h e  o ther  t h r e e  s t a t i o n s .  

Because of t h i s  higher  minimum e leva t ion  angle for Parks,  

Also note  from t h e  f igures  t h a t  t h e  t r ack ing  per iod for a given 
s t a t i o n  varies i n  length  from month t o  month. This v a r i a t i o n  i s  caused 
by t h e  change i n  lunar  dec l ina t ion .  A t r ack ing  s t a t i o n  loca ted  a t  a 
southern l a t i t u d e  w i l l  have a sho r t e r  per iod of coverage when t h e  moon 
has a northern dec l ina t ion  than when both a re  i n  t h e  same h'emisphere. 
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